Mannose 6-phosphate potentiates insulin-like growth factor II-stimulated inositol trisphosphate production in proximal tubular basolateral membranes.
To ascertain whether mannose 6-phosphate affects insulin-like growth factor (IGF) II stimulation of phospholipase C activity in the basolateral membrane of the renal proximal tubular cell, we determined the effect of mannose 6-phosphate on IGF II-stimulated production of inositol trisphosphate (Ins-P3) in isolated basolateral membranes. Production of Ins-P3 measured in the presence of 10(-10), 10(-9), or 10(-8) M rat IGF II was potentiated approximately 2-fold by inclusion of 5 mM mannose 6-phosphate in incubations. Mannose 6-phosphate had no effect on Ins-P3 production in the absence of IGF II. Neither mannose 1-phosphate, mannose, glucose 6-phosphate, nor fructose 1-phosphate exerted similar potentiation. Enhancement of IGF II-stimulated Ins-P3 production required concentrations on the order of several millimolar mannose 6-phosphate. Total and specific binding of 10(-10) M 125I-IGF II to basolateral membranes was significantly increased by 5 mM mannose 6-phosphate. However, there was no significant effect on total or specific binding of 10(-9) or 10(-8) M 125I-IGF II. Our findings suggest that mannose 6-phosphate potentiates stimulation of phospholipase C by IGF II in the basolateral membrane of the renal proximal tubular cell and that potentiation is mediated via a mechanism in addition to enhanced binding of IGF II. Such potentiation could reflect a role for the mannose 6-phosphate moiety as a modulator of IGF II "signal" transmission in vivo.